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An adapter for connecting a multi-phase box-shaped switch to parallel bus-bars.

@ The disclosed adapter (12) comprises a body
(20) made of an insulating material with a bear-
ing forward surface for the switch (10) and a
rearward surface for hooking on the bus-bars
(11). In order for the adapter (12) to be used to
connect the switch (10) to the bus-bars (11) as
desired by its input (17) or output (15) connec-
tions, it includes, for each phase of the switch, a
rigid electric conductor (21) having a U-bent
end for attachment to a connection (15,17) of
the switch, and the opposite end straight for
attachment, by means of a connector (25), to a
bus-bar (11), and within the body (20), a plurality
of parallel seats (26) adapted to receive and
hold the straight ends of the rigid conductors
(21) slidably therein.
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This invention relates to structures for mounting
apparatus to electrical panelboards, and in particular,
to an adapter for connecting a multi-phase box-shap-
ed switch to parallel bus-bars.

In electrical panelboards for civil and industrial
systems, ample use is made of distribution conduc-
tors in the form of metal bus-bars arranged parallel to
one another in sets of three or four, and frequently laid
horizontally. In many cases, the bus-bars are con-
nected directly to the mains by specially provided ter-
minals, and from them the various apparatus in the
system are supplied through suitable switches
mounted close to respective sets of bus-bars. The
switches may be connected electrically, and often
mechanically as well, to a set of bus-bars in a variety
of ways. One of these uses rigid connection struc-
tures consisting of metal conductors held together by
insulating crosspieces and arranged for connection -
- using bolts, clamps, or other fasteners located with-
in easy reach from the panelboard front -- with one
end to the bus-bars, and with another end to the input
connections of the switches. Another, more advanta-
geous, because less bulky, connection arrangement
provides for the use of adapters which allow the
switches to be mounted directly on the bus-bars. A
known adapter comprises a body made of an insulat-
ing material and having a forward surface acting as a
bearing surface for the base of a switch to be mount-
ed, and a rearward surface having means of attach-
ment to the bus-bars. Led out from the body are as
many electric conductors, e.g. cables, as are the
phases of the switch to be mounted on the adapter.
Each conductor is joined, with one end, to an attach-
ment member, located within reach from the front, for
attachment to a respective bus-bar. The opposite end
of each conductor is adapted for attachment to an in-
put connection of the switch.

In some cases, the bus-bars are connected to the
mains with the intermediary of a master switch, rath-
er than directly thereto. The master switch can be
connected, through its output connections, to the
bus-bars using either a rigid mount or an adapter, as
outlined above.

However, the former method has the aforemen-
tioned disadvantage of taking up space, while the lat-
ter involves the use of an adapter having its electric
connection conductors led out of the opposite side
with respect to the adapter previously described. It
matters to observe that it is impossible to use one
adapter in either cases by merely turning it 180°
around because the attachment means would then
be overturned, thereby making the adapter awkward
to mount to a vertical panelboard, and the connection
order of the phases would be reversed, which may not
infrequently result in the connections getting mixed
up. It should also be noted that standard multi-phase,
box-shaped toggle switches should be mounted to a
vertical panelboard such that their toggles are moved
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down from above in order to set the switch to its break
position from the make position. Thus, the switch can-
not be turned around to utilize the same adapter for
connecting the bus-bars either to the input or the out-
put connections.

It is the object of this invention to provide an
adapter for a multi-phase box-shaped switch of sim-
ple construction, which can be used equally well in
either of the above mounting schemes.

This object is achieved by an adapter as generally
defined and characterized in the first of the appended
claims to this specification.

The invention can be better understood by mak-
ing reference to the following detailed description of
an embodiment thereof, to be taken by way of exam-
ple and not of limitation in conjunction with the accom-
panying drawing, in which:

Figure 1 is an exploded perspective view showing

an adapter according to the invention, a set of

bus-bars on which the adapter can be mounted,
and a multi-phase box-shaped switch for attach-
ment to the adapter;

Figure 2 is a perspective view of the adapter tak-

en from its side next to the bus-bars;

Figure 2a is an enlarged detail view of the adap-

ter; and

Figure 3 is a side view illustrating a step of the

procedure for mounting a switch on the adapter.

With reference to Figure 1, a multi-phase box-
shaped switch, generally shown at 10, is to be con-
nected, both mechanically and electrically through its
output connections, to four bus-bars, indicated at 11,
of a vertical panelboard, no further shown. This con-
nection is made possible by an adapter, generally
shown at 12, according to the invention.

The switch 10 has an operation toggle 14, shown
pushed upwards, i.e. into the switch make setting,
four connections 15 with respective screw fasteners
16 on the bottom side, and four connections 17 with
respective screw fasteners 18 on the top side. In a
conventional way, the upper four connections 17 are
assumed to be the input connections, the lower four
connections 15 being the output connections.

The adapter 12 is basically comprised of a body
20 formed from an insulating material as two shaped
elements 20a and 20b being expendiently plastics
moldings held together by some suitable means, such
as reversible interlock means, and four rigid electric
conductors 21, expediently in the form of copper
strips. The element 20a of the body 20 has, on its out-
ward face 22, a rib 23 which defines a bearing area
for the switch 10 base edge. The two shaped ele-
ments 20a and 20b are formed internally, as shown
best in Figure 2, with four parallel longitudinal chan-
nels 26 constituting receiving seats designed to hold
the rigid conductors 21 slidably therein. The conduc-
tors are shaped with one end portion bent to a U-like
pattern and the other end portion straight for insertion
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into the adapter seats. This can be done from either
side of the adapter. As can be seen, the straight por-
tions have progressively longer lengths so that, once
fitted into the seats 26, each straight portion will lo-
cate with its end portion overlying one of the bus-bars
11.

The shaped element 20b of the body 20 has four
diagonally arranged windows, shown at 24, whence
there protrude the ends of as many connectors 25
used for securing and connecting electrically the rigid
conductors 21 to their respective bus-bars 11. As
shown in Figure 2a, each connector 25 comprises a
piece of metal, preferably copper, having a base 25a
through-penetrated by a threaded hole 25b, and two
substantially C-shaped elements 25¢ which extend at
right angles from the base 25a, a small plate 25d of
the same material, and a screw 29 adapted for en-
gagement in the threaded hole 25b. The free ends of
the elements 25c jointly provide a sort of hook for
mounting the adapter 12 to the bus-bars 11.

The adapter further includes four pairs of elastic
elements 27, expediently integral with the shaped
element 20a of the body 20, located on either oppo-
site sides thereof crosswise to the seats 26. Each of
said element pairs locate close to the end of one seat
26 and have two oppositely located dogs 28 forming
a reversible detent arrangement for a rigid conductor
21 fitted inside the seat.

The procedure for mounting the switch 10 to the
bus-bars 11 using the adapter 12 comprises the fol-
lowing sequential steps:

mounting the connectors 25 inside the shaped
element 20b (the plates 25d being fitted and held in
place on the windows 24 by suitable retaining means,
not shown);

inserting the conductors 21 into the seats 26
of the adapter from either side thereof, according to
whether the switch 10 is to be connected to the bus-
bars by its input or output connections, until the detent
dogs 28 snap over the outward side of the crosspiec-
es of the respective U-shaped parts;

hooking the adapter 12 with the ends 25c¢ of
the connectors 25 onto the bus-bars 11;

fastening the rigid conductors 21 to the bus-
bars 11 by tightening down the screws 29 of the con-
nectors 25;

applying the switch 10 to the adapter 12 by
placing the connections 15 on the free legs of the U-
shaped parts of the rigid conductors 21 and moving
the switch until the switch base reaches its seat; the
switch will be held in place by the combined action of
the rib 23 and the mutual engagement of the connec-
tions 15 with the rigid conductors 21;

fastening the switch using screws 19, through-
holes 19a in the switch body, ad threaded holes 19b
in the adapter body;

tightening the screws 16 to hold the rigid con-
ductors 21 securely on the connections 15.
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Where the switch 10 must be connected to the
bus-bars 11 by its upper connections, i.e. the input
ones, rather than its lower or output connections, the
rigid conductors 21 are simply inserted into the seats
26 of the adapter 12 top side in the reverse order, that
is with the shortest on theright, rather than on the left
as in the previous example, and the longest on the
left, rather than on the right.

It will be appreciated from the foregoing that the
adapter of this invention, additionally to being simple
in construction and, hence, economical to manufac-
ture, can be used for mounting switches to bus-bars
indifferently by the input or the output connections.

This represents a major advantage from the
standpoint of optimizing production, because it en-
ables the number of the products to be stored and de-
livered to be reduced by virtue of one and the same
adapter being usable for two different applications.

While one embodiment of the invention only has
been described and illustrated, it is understood that
many changes and modifications may be made there-
unto without departing from the general principle of
the invention. For example, the rigid conductors could
have their ends inside the body, rather than perfectly
straight, made with one or more steps, or elevations,
or recesses, for a more precise and stable fit of same
in their seats; furthermore, they may have a round,
instead of square, cross-sectional shape, for use with
switches having round cross-section connections for
the conductors, and accordingly, the seats, connec-
tors, and detent means provided on the adapter body
would be altered to suit the different shapes of the
conductors; or the rigid conductors, once fitted in
their seats, could have the crosspieces of their U-
shaped parts in different planes and have the free
legs of the "U" with different lengths, that is they
could project unevenly from the adapter where need-
ed to fill special mounting demands; obviously, the
adapter of this invention may also be provided for
switches having a number of poles other than four.

Claims

1. An adapter for connecting, to parallel bus-bars,
either the input or the output of a multi-phase
box-shaped switch (10) having input connections
(17) on one side and output connections (15) on
the opposite side, said adapter (12) comprising a
body (20) made of an insulating material and hav-
ing a bearing forward surface for the switch (10)
base and hooking means (25c¢) protruding from
its rearward surface for mounting the adapter to
the bus-bars (11), and being characterized in that
it further comprises,

for each phase of the switch (10), a rigid
electric conductor (21) having an end portion bent
to a U-shape for attachment to one of the switch



5 EP 0 594 544 A1

connections (15,17) and an opposite, substantial-
ly straight end portion for attachment to one of the
bus-bars (11) crosswise thereto;

within the body (20), a plurality of parallel
seats (26) adapted to receive and hold the 5
straight end portions of the rigid conductors (21)
slidably therein; and

means (25,29) for fastening and connect-
ing electrically each of the straight portions of the
conductors (21) fitted into the parallel seats (26) 10
to a respective one of the bus-bars (11).

An adapter according to Claim 1, charaterized in

that the body (20) is formed of two shaped ele-
ments (20a,20b) being held together and bound- 15
ing said parallel seats (26) therebetween.

An adapter according to either Claim 1 or 2, char-
acterized in that said fastening and electric con-
nection means comprise connectors (25,29), and 20
that said hooking means comprise parts (25¢) of
said connectors (25,29) projecting from the rear-
ward surface of the body through windows (24)
provided in one (20b) of the shaped elements.

25
An adapter according to either Claim 1, 2 or 3,
characterized in that the U-bent end portions of
the rigid conductors (21) have the same dimen-
sions and the straight end portions have gradu-
ally longer lengths. whereby each of therigidcon- 30
ductors (21) will extend from a common plane,
parallel to that side of the connectors (15,17) to
which the respective U-bent portions are attach-
ed, to a respective one of the bus-bars (11).

35
An adapter according to any of the preceding
claims, characterized in that it comprises reversi-
ble detent means (27,28) effective to hold the rig-
id conductors (21) at predetermined locations pri-
or to their attachment to the bus-bars (11). 40

An adapter according to Claim 5, characterized in
that the detent means (27,28) comprise elastic
elements (27) made fast with the body (20) and
extending from the body sides crosswise to the 45
parallel seats (26) and being formed each with a
pair of dogs (28) adapted to engage with the out-
ward side of the crosspiece of the U-bent portion
of a respective rigid conductor.
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